The results of the study provide information on the resistance of coatings based on the sol of silicate paint in the process of freezing and thawing. It was found, that coatings based on sol silicate paints are characterized by a higher resistance compared of silicate coatings. It is shown, that the coatings withstood 50 cycles of alternate freezing and thawing. The surface energy of the coatings was calculated using the critical surface tension of the fluid at the interface with the solid. The dispersion contribution in the intermolecular interaction between the particles of the coatings was estimated. The values of the surface tension of the coatings and the values of the dispersion component of the surface energy of the coatings -the complex Hamaker constant -are calculated. It was revealed, that after testing a decrease in the values of the Hamaker constant is observed. It was established, that after testing for frost resistance, the values of the Hamaker constant for coatings based on sol of silicate paint are higher compared to coatings based on silicate paint.
Introduction
Analysis of scientific and technical literature demonstrates the effectiveness of nanotechnology in building materials [1, 2] . So, in works [3, 4] it is noted that formation of materials using sol-gel processes has received intensive development in technology of ceramics and inorganic composites. The prospects of the use of silica sol in building materials of various functional purposes are also shown in [5, 6] . Sol of silicic acid is also used in the preparation of polysilicate solutions, which are film-forming agents for silicate paints. The use of polysilicate solutions as a binder provides higher operational properties of coatings [7] .
We have received polysilicate solutions obtained by the interaction of stabilized solutions of colloidal silica (sols) with aqueous solutions of alkali silicates (liquid glasses). Nanosil 20 and Nanosil 30 silicic acid sol were used, produced by the Promsteklocentr PC. Used potassium liquid glass with module M = 3.29. On the basis of the polysilicate solution was developed composition for exterior facades and interior walls of buildings.
It was found, that coatings based on polysilicate solutions are characterized by faster curing. Coatings based on polysilicate solutions have a higher cohesive strength [8] .
Materials and Research Methods
In continuation of further research, frost resistance tests were carried samples. The samples were painted paint with intermediate drying for 20 minutes. After the coatings were cured, frost resistance tests were carried out. Evaluation of the appearance of the coatings was carried out according to GOST 6992-68 Paint coatings. Test method for resistance to atmospheric conditions. The status of coverage, assessed as AD3, AZ4 was taken as a "failure".
The method of determining the complex constant Hamaker A* was as follows. Built functional dependence cosθ = f (σlig). An aqueous solution of alcohol with a volume fraction of up to 50% was used as a liquid [9] .
The energy of interaction between particles of the coating was estimated by value of the Hamaker constant calculated by the equation
where hmin is smallest membrane thickness, which corresponds to the van der Waals distance (0.24 nm);
σlig -surface tension of the liquid; A* is the complex constant of Hamaker in interaction of a liquid with a solid at the boundary with air.
Research Result
It was established, that the condition of the coating based on silicate paint after 35 cycles is estimated as AD1, AZ1, which corresponds to the state of coating with no discoloration, chalking, dirt retention
Coatings based on silicate paint are more susceptible to degradation. The condition of coating based on silicate paint alter 40 cycles is estimated as AD3, AZ3. The condition of coating based on polysilicate solution alter 40 cycles is estimated as AD2, AZ2. The "failure" of the coating based on the polysilicate solution occurred after 50 test cycles. Adhesion strength after 50 test cycles in accordance with GOST 31149 "Paint and varnish materials. Determination of adhesion by the lattice cut method" was by 2 point for silicate coatings, and by 1 point for coatings based on polysilicate solution.
The surface energy of the coatings was calculated using the critical surface tension of the liquid at the boundary with a solid (method of G.A Zisman). The dispersion contribution in the intermolecular interaction between the particles of the coatings was estimated, for which the value of the complex Hamaker constant A* was additionally determined, ( takes into account the complex action of the two components -the interparticle interaction between homogeneous particles and the interfacial interaction at the solid-solution interface)
The measurement data of the contact angle showed that for all samples studied, a linear dependence cos θ = f (σlig) is observed (Fig. 1) . By extrapolating the dependence cosθ = f(σlig) by cosθ = 1, we obtained value of the critical surface tension of a solid surface (coating). To calculate the complex Hamaker constant, functional dependences cos θ-1 = f (1 / σlig) were built. Fig. 2, 3 present results for coatings based on silicate and sol silicate paints. Table 1 presents the calculated values of the surface tension of coatings and the Hamaker constant A* 
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Analysis of experimental data (Fig. 1, 2, 3 and Table 1 ) indicates, that the critical surface tension of the coatings is almost the same, which is apparently explained by the almost identical nature components of coating.
The value of Hamaker constant for coatings based on polysilicate solution, amounting to 4.09 * 10 -20 J, is higher compared to coatings based on silicate paints. This is confirmed by data on the higher strength of coatings based on polysilicate solutions. A higher value of the Hamaker constant for coatings based on polysilicate solution after frost resistance testing, equal to 1,524 * 10 -20 J, indicates a greater preservation of interparticle interaction in the coating.
Conclusion
In this work contains information on the durability of coatings based on sol-silicate paint in the process of cyclic freeze-thawing. It is established, that coatings based on sol silicate paints are characterized by a higher resistance compared to coatings based silicate paints
